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Description 

The invention relates to a method of testing an 
area of interest on a workpiece where the area of 
interest has an optical reflectivity different from all 
other areas on the workpiece and where the loca- 
tion of the area of interest is unknown, said method 
comprising: scanning the surface of the workpiece 
simultaneously with a pair of beams in a manner 
such that said beams are reflected, with each 
beam having a different wavelength. The invention 
is particularly suited for identifying unmasked areas 
on a semiconductor wafer and for testing the wafer 
for ion-dopant concentrations or the effects of var- 
ious processing steps. The invention also relates to 
apparatus for carrying out such a method. 

In the prior art, significant developments have 
been made for non-destructively testing surface 
and near surface conditions on samples. For exam- 
ple, the assignee of the subject invention has de- 
veloped a number of special techniques for mea- 
suring surface and subsurface conditions in the 
sample. In U.S. Patent No. 4,521,118, issued on 
June 4, 1985, and U.S. Patent No. 4,522,510, is- 
sued on June 11, 1985, a technique is disclosed 
for detecting thermal waves using a laser beam 
deflection system. The detected thermal waves are 
used to evaluate thermal parameters in the sample. 

In U.S. Patent No. 4,579,463, issued on April 1, 
1986, a second technique is disclosed for detecting 
thermal waves. This technique relies on the mea- 
surement of periodic changes in optical reflectivity 
of the sample as it is periodically heated by a 
modulated pump source. The apparatus for per- 
forming this technique can also be used to evaluate 
semiconductor samples as disclosed in EP-A- 
0,162,681. In a semiconductor, the modulated 
pump source functions to generate plasma waves 
in the sample which have a direct effect on its 
optical reflectivity. As described in EP-A-0,1 62,681 , 
a pump laser beam from an argon ion laser is 
periodically modulated by a modulator and fo- 
cussed by a lens onto the surface of a semicon- 
ductor sample which is raster scanned beneath the 
focussed pump beam by a table. The area of the 
sample heated by the modulated pump beam is 
probed by a probe beam from a helium-neon laser. 
Probe beam radiation reflected by the heated sur- 
face of the sample is detected by a photodetector 
and the signal from the photodetector is analysed 
in a processor which compares the photodetector 
signal with a reference signal to determine the 
surface conditions of the sample. The surface con- 
ditions include presence on the sample surface of 
residues, and the dopant concentration beneath the 
sample surface. This technique can provide very 
useful information on ion-dopant concentrations 
and about the etching steps. The generation and 



detection of plasma waves is described in Eu- 
ropean patent application no. 86 301 289.4, pub- 
lication no. 0,200,301. 

The physics underlying the device disclosed in 
5 the latter patent application is described in 
"Thermal and Plasma Wave Depth Profiling in Sili- 
con M Applied Physics Letters, Opsa! and Rosenc- 
waig, Volume 47(5), page 498, September 1, 1985. 
As will be discussed below, the apparatus of 

10 the subject invention utilizes a beam of radiation to 
search out and locate areas of interest on a work- 
piece. Each of the above described techniques for 
evaluating samples also employs at least one 
beam of radiation. For this reason, the measure- 
rs ment devices developed by the assignee herein 
are particularly suited to form a portion of the 
invention since much of the existing hardware in 
the prior art devices can be modified to sense and 
locate areas of interest on a workpiece. 

20 One of the biggest difficulties facing the semi- 

conductor industry is poor fabrication yields. The 
principal reason for such low yields is the lack of a 
totally clean environment. Contamination can most 
often be traced to handling of the wafers by human 

25 personnel. Therefore, significant effort has been 
expended in trying to develop machinery which will 
automate the manufacturing process. 

Much of the automated equipment in use today 
consists of handling devices used to move semi- 

30 conductors from one area to another. There also 
exist relatively sophisticated inspection systems 
which include complex machine imaging systems. 
The imaging systems are used to locate and in- 
spect specific regions on the semiconductor wafer. 

35 As is well-known, semiconductors are manufac- 
tured by a plurality of masking steps. Areas within 
the mask are etched and then treated through 
subsequent process steps. Some inspection equip- 
ment has been designed to determine if the proper 

40 etch pattern has been laid down on the semicon- 
ductor. In order to achieve this result, a highly 
sophisticated pattern recognition system is dis- 
closed in U.S. Patent No. 4,597,669, issued July 1, 
1986 to Terasawa. These pattern recognition de- 

45 vices require high speed microprocessors and 
large memory storage capacity. 

While such a sophisticated system provides 
information about the entire patten on the wafer, 
such information is often unnecessary. For exam- 

50 pie, many inspection or test procedures developed 
by the industry require only minimal point testing in 
unmasked areas. The exact location of the points 
to be tested is not particularly critical as long as 
the points are located in unmasked areas that are 

55 spaced out over the entire wafer. If the measured 
results of these tested points fall within the speci- 
fied fabrication parameters, there is a reasonable 
probability that the manufacturing process has 
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been properly carried out. In the latter approach, 
the test device would only need to be able to 
reliably locate unmasked areas on a semiconductor 
wafer, and the complex processing and storage 
requirements of a pattern recognition systems 
would be unnecessary. 

In "Semiconductor Measurement Technology", 
NBS Special Publication 400-24, published Feb- 
ruary 1977 by Sawyer and Berning, there is de- 
scribed at pages 4 to 8 a laser scanner incorporat- 
ing two low-power, continuous wave helium-neon 
lasers, one operating at 0.633u.m in the visible 
wavelengths, and the other at 1.1 5um in the near 
infrared. A movable slide in the optical paths of the 
laser beams allows the user to select either one of 
the two lasers for use in a particular experiment. 
The chosen laser beam is sequentially reflected 
from two nodding scanning mirrors which oscillate 
in orthogonal directions and directed through a 
microscope to focus on a specimen. The moving 
light spot on the specimen traces a raster. Re- 
flected light from the specimen is directed to a 
photocell the output signal of which is supplied to a 
mixing amplifier. Other inputs to the mixing am- 
plifier are provided from electrical connections on 
the specimen. The photocell output provides a spa- 
tial map of the reflectance, at the selected 
wavelength, of the surface of the specimen. The 
electrical output from the specimen is the electrical 
response of the specimen to the selected 
wavelength. The two signals are used to modulate 
the beam of a cathode ray display, rastered in 
synchronism with the laser beam. As the laser 
beam spot and the electron beam move in syn- 
chronism, the electrical signals from the specimen 
and/or the photocell modulate the electron beam 
and thereby produce on the cathode ray display 
screen a picture of the response of the specimen. 

It is an object of the present invention to pro- 
vide a new and improved method and apparatus 
for testing areas of interest on a workpiece where 
the areas of interest have an optical reflectivity 
different from the other areas on the workpiece. 

It is another object of the invention to provide a 
new and improved method and apparatus for iden- 
tifying areas of interest on a workpiece for subse- 
quent testing. 

It is a further object of the invention to provide 
a new and improved method for identifying the 
unmasked areas on a semiconductor wafer. 

It is another object of the invention to provide a 
new and improved method for identifying un- 
masked areas on a semiconductor wafer for subse- 
quent testing. 

It is a further object of the invention to provide 
a new and improved method for identifying un- 
masked areas on a semiconductor wafer which can 
then be tested for ion-dopant concentrations. 



It is still a further object of the invention to 
provide a new and improved apparatus for identify 
unmasked areas on a semiconductor wafer which 
can then be tested for the effects of processing 
5 steps such as etching procedures. 

It is still another object of the invention to 
provide a new and improved apparatus which relies 
on the optical reflectivity of the surface of the 
sample to locate unmasked areas on a semicon- 
10 ductor wafer. 

It is still a further object of the invention to 
provide a new and improved apparatus for identify- 
ing areas of interest on a workpiece utilizing a 
reflected search beam. 
is It is still another object of the invention to 

provide a new and improved apparatus wherein the 
search beams used for identifying the location of 
an area of interest on a workpiece, such as a 
semiconductor wafer, are subsequently used in the 
20 testing procedure. 

According to the present invention, a method of 
the kind defined hereinbefore at the beginning is 
characterised by measuring the power of each of 
the reflected search beams as they are scanned; 
25 processing the measured power of the reflected 
search beams to identify the location of the area of 
interest; and testing the identified area of interest. 

Also according to the invention there is pro- 
vided apparatus for testing areas of interest on a 
30 workpiece where the areas of interest have an 
optical reflectivity different from all other areas on 
the workpiece and where the location of the areas 
of interest are unknown, said apparatus comprising: 
means for generating a first beam of radiation, 
35 said first beam having a first wavelength; 

means for generating a second beam of radi- 
ation, said second beam having a second 
wavelength different from said first wavelength; and 
means for scanning said beams simultaneously 
40 over the surface of the workpiece such that they 
are reflected; characterised by 

means for measuring the power of both of the 
reflected beams; 

processor means for identifying an area of 
45 interest on the workpiece based on the measured 
power of the reflected beams; and 

means for testing the workpiece at the iden- 
tified area of interest. 

The reflected power of each beam is a function 
50 of the optical reflectivity of the surface of the sam- 
ple and therefore areas of interest can be identified 
by measuring the variations in power of the re- 
flected beams. Once the areas of interest on the 
workpiece are identified, subsequent testing can be 
55 performed. 

This broad method and apparatus can be put 
to particular use in the analysis of masked semi- 
conductor wafers. Moreover, the invention may be 
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used most conveniently in combination with meth- 
ods and apparatus heretofore described using 
beams of radiation to test parameters in the sam- 
ple. As will be seen below, the beams designed to 
perform a test measurement are then initially used 
as search beams to locate the areas of interest to 
be tested. 

In the preferred embodiment of the subject 
invention, the apparatus includes one laser for gen- 
erating a pump beam of radiation and a second 
laser for generating a probe beam of radiation. 
Both of these beams are initially used in a search 
and scanning mode for identifying unmasked areas 
on a semiconductor wafer. When these areas have 
been identified, a subsequent measurement can be 
made. In this subsequent measurement, the pump 
beam is intensity modulated and directed to the 
area of interest to be tested. The modulated pump 
beam periodically excites the surface of the sam- 
ple. The probe beam is then directed within the 
periodically excited region on the surface of the 
sample. The modulations in the power of the re- 
flected probe beam induced by the pump beam 
excitation are measured in order to evaluate the 
sample. The latter portion of the testing procedure 
is identical to that described in Patent application 
no. 86,301,289.4. Other test procedures, such as 
the periodic deflection technique described in U.S. 
Patent 4,521,118, cited above, could also be read- 
ily used, particularly in non-semiconductor sam- 
ples. 

The invention will now be described by way of 
example with reference to the accompanying draw- 
ings, in which: 

FIGURE 1 is an illustration of masked semicon- 
ductor wafer depicting the concept of a 5-point 
test. 

FIGURE 2 is a block diagram of the apparatus 
for carrying out the method of the invention. 
FIGURE 3 is a flow chart illustrating high level 
instructions performed by the processor control- 
ler for carrying out the method of the subject 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As noted above, the subject invention is in- 
tended to be utilized in any situation where the 
location of areas of interest to be tested are un- 
known and where those areas of interest have an 
optical reflectivity different from other areas on a 
workpiece. This situation could be encountered in 
the fabrication of the mask in a color television 
screen. This situation is also encountered in the 
fabrication of a semiconductor wafer. Figure 1 is a 
simplified illustration of a semiconductor wafer dur- 
ing a fabrication step. 



During the processing of semiconductors, the 
wafer 10 is coated with a photoresist material 12, 
typically an organic dye. A mask (not shown) is 
placed over the photoresist material and the wafer 

5 exposed to ultraviolet radiation. This step changes 
the character of the unmasked portions of the 
photoresist material so that they can then be re- 
moved in an etching step. The etching step will 
create a pattern of open areas 14 on the wafer as 

10 shown in Figure 1. The patterned wafer is now 
subjected to other processes that etch, implant or 
deposit material into the unmasked regions of the 
wafer. 

It is usually desirable and often necessary to 

is inspect the wafer immediately after a processing 
step to determine if that step has been properly 
carried out. One standard inspection procedure in 
the industry is called a "5-point test." in this test, 
measurement equipment is moved to five locations 

20 (16a-e), each within an unmasked area on the 
wafer. These five locations, set out in a cross-like 
pattern, are spread out on the wafer in different 
regions. The exact location of each point is not 
critical since the information sought is intended to 

25 provide a reasonable assurance that the results of 
the fabrication step are within the desired param- 
eters across the entire wafer. Since the exact loca- 
tion is not critical, a complex pattern recognition 
system is unnecessary, in fact, the five point test is 

30 typically carried out by a human operator using a 
microscope to direct the test probe. As will be seen 
below, the subject invention allows this search pro- 
cess to be automated with relatively simple hard- 
ware. 

35 In the process of forming a semiconductor wa- 

fer, the unmasked areas are treated by various 
fabrication processes such as ion-doping. When 
the ion-doping process is completed, it is desirable 
to carry out a similar 5-point testing phase. The 

40 actual testing of the identified unmasked areas can 
be performed by a variety of devices. The subject 
invention will be described with reference to a 
particular testing system developed by the assign- 
ee of the subject invention. 

45 Turning now to Figure 2, the preferred embodi- 

ment of the subject invention is illustrated. The 
device 20 includes standard X-Y stage system 22. 
The semiconductor wafer 10 is placed on the stage 
system enabling it to be scanned with reference to 

so the radiation beams. The apparatus includes a first 
laser 24 generating a beam having energy suffi- 
cient to excite the electrons in a semiconductor 
above the band-gap energy. This excitation will 
create a photo-excited plasma which will directly 

55 affect the optical reflectivity of the surface of the 
wafer. A detailed explanation of this effect is de- 
scribed in the article cited above. The subject 
disclosure will focus primarily upon the modifica- 
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tions of such a system to permit the identification 
of unmasked areas on a semiconductor wafer. 

Laser 24, which may be an argon-ion laser, 
generates a beam 26 that is passed through a 
modulator 28 which functions to intensity modulate 
the beam. The modulator 28 is controlled by a 
processor controller 30. As discussed below, when 
laser 24 functions as a search beam, the modulator 
need not be activated. Beam 26 is then passed 
through a beam expander 32 and is directed to- 
ward the wafer 10. Prior to impinging on the wafer, 
the beam passes through a glass plate 34 and a 
dichroic reflector 36 and is focused by a lens 40. 

As illustrated in Figure 2, the apparatus also 
includes a second laser 50 for generating a probe 
beam 52. Laser 50 is preferably a helium-neon 
laser. Beam 52 is passed through a beam ex- 
pander 54 and a polarizing splitter 56. Beam 52 
then passes through a quarter wave plate retarder 
60 which functions to shift the phase or polarization 
state of the beam by 45 degrees. The beam is then 
reflected downwardly by dichroic mirror 36 and 
onto the workpiece. The coating on dichroic mirror 
36 is designed to be essentially transparent to 
wavelengths generated by the argon laser and re- 
flecting for the wavelengths generated by the 
helium-neon laser. Preferably, the probe beam 52 
is focused coincident with the pump beam. 

In the test procedure, modulations in the power 
of the reflected probe beam are monitored to pro- 
vide information about surface and near surface 
conditions in the semiconductor sample. The path 
of the reflected probe beam 52 includes a return to 
dichroic mirror 36 where it is reflected back 
through the quarter wave plate retarder 60. The 
retarder functions to shift the polarization of the 
beam another 45 degrees such that the polarization 
of the returning beam is a full 90 degrees out of 
phase from its original orientation. In this state, the 
polarizing splitter 56 will pick off the reflected 
probe beam and redirect that beam upwardly to- 
ward filter 62, Filter 62 is provided to block out any 
radiation from the pump beam 24. After passing 
through filter 62 the power of the probe beam is 
then measured by photodetector 64. Variations of 
the power of the probe beam can be used by the 
processor controller 30 to evaluate the characteris- 
tics of the semiconductor sample. 

In accordance with the subject invention, both 
of the beams 26, 52 from the lasers are used to 
locate the unmasked areas on the semiconductor. 
Figure 2 illustrates the portions of the apparatus 
necessary to make these measurements. More 
specifically, glass plate 34 is provided to pick off a 
portion of the reflected pump beam. The glass 
plate 34 is intended to be essentially transparent. 
However, approximately four percent of the power 
of the pump beam reflected off the wafer will be 



picked off and directed toward filter 70 by plate 34. 
(A total reflector 71 is shown in the beam path 
between the glass plate 34 and filter 70 to simplify 
the layout of the schematic). Filter 70 is designed 

5 to remove any stray radiation from the probe beam 
prior to reaching photodetector 72. Photodetector 
72 monitors the power of the reflected pump beam. 
When the pump laser is utilized as the search 
beam, the modulator need not be operated. As can 

10 be appreciated, because the optical reflectivity of 
the masked and unmasked areas on the wafer can 
be significantly different, the measurement of the 
power of the reflected beam can give an indication 
of the location of unmasked areas. 

rs As noted above, the probe beam can also be 

used to identify the unmasked areas on the wafer. 
As illustrated in Figure 2, the reflected probe beam 
is reflected by splitter 56, through filter 62 and onto 
photodetector 64. The power of the reflected probe 

20 beam is measured by photodetector 64. 

As illustrated in Figure 2, two photodetectors 
are utilized. Each photodetector is intended to pro- 
vide a measure of the total power of a reflected 
beam of radiation. To achieve this result, the detec- 

25 tors are arranged such that the incoming beam will 
substantially underfill the surface of the detector. 
The reason that two different photodetectors/filter 
combinations are used is because the wavelengths 
of the beams are quite different. Accordingly, filters 

30 are selected to block the unwanted radiation from 
reaching the associated detector. The output of 
both the photodetectors is gated to the processor 
controller 30. In the actual apparatus, additional 
photodetectors (not shown) are employed to moni- 

35 tor the power of the laser beams as they are 
emitted from the lasers. These extra detectors are 
necessary so that the processor can compensate 
for unwanted fluctuations in the delivery power of 
the lasers. 

40 Having described the apparatus of the subject 

invention, the method of practicing the invention 
will be described with reference to Figures 1 
through 3. In this specific example, the apparatus 
20 is programmed to perform a "5-point test" on a 

45 semiconductor wafer, ft should be appreciated, 
however, that the software instructions controlling 
the processor can be arranged to perform many 
different types of testing procedures and the 5- 
point test is selected only by way of example. 

50 At the start of the procedure, the parameters of 

the test sequence are initialized in step 100. Some 
of the parameters of the test sequence which may 
be programmed include the general location of the 
areas on the wafer to be scanned, in this case, five 

55 points must be located which more or less fall on 
the intersection of vertical lines A, B and C and 
horizontal lines X, Y and Z shown in Figure 1). 
These arbitrary intersections bear no relationship to 
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the actual photoresist pattern formed on the wafer. 
Thus, the points defined by the intersection of the 
matrix lines will often be in areas that are coated 
with photoresist material rather than at an un- 
masked site. Preferably, the scanning system 
should be able to locate an area reasonably close 
to each point of intersection which is not coated 
with the photoresist material. When this area is 
located, the test procedure can be performed. 

Another parameter which can be programmed 
during the initialization step is data representative 
of the optical reflectivity of the unmasked regions 
on the semiconductor which often have an oxide 
film coated on the silicon. This data can take the 
form of the actual expected optical reflectivity, pro- 
grammed in terms of expected power of the re- 
flected search beam. In the alternative, the pro- 
gram may be designed to accept the entry of the 
thickness of the oxide layer, if any is present, with 
the processor internally computing the expected 
power level of the search beam reflected from the 
unmasked regions. 

A third parameter which can be programmed is 
the size of the areas of interest. More specifically, 
the focusing optics of the apparatus can provide a 
resolution in the 1-2 micron range. Thus, small gate 
regions on a semiconductor, which have the 
photoresist removed, can be identified as an area 
of interest. However, in certain test situations, it is 
desirable to take data only from areas that are 
significantly larger, such as scribe lines, which can 
have a width of approximately 100 microns. Thus, 
the initialization step can include a definition of the 
size of the area of interest to be tested. 

Once the parameters are initialized, the stage 
system is then moved to the general region where 
the lines A and X intersect (step 102). The stage 
system is then moved to permit scanning of the 
lasers, in this general region, for a suitable un- 
masked location where a measurement can be 
made. (Step 104) The scan can either be in the X 
or Y direction using both of the laser beams as a 
search beam. The power of the reflected search 
beam along with the coordinates of the stage sys- 
tem are monitored in step 106. The measured 
power of the search beam is compared with the 
stored parameters in step 108. One or more areas 
suitable for measurement will be identified in this 
manner (step 110). Once an area of interest (for 
example, area 16a) has been identified, its location, 
as defined by the coordinates of the stage system, 
can be stored (step 110a) for future measurement. 
In the alternative, the area can be immediately 
tested as shown in step 112. 

In the illustrated embodiment, the test mea- 
surement will be performed by intensity modulating 
the pump beam 26 and measuring the periodic 
changes in the power of the reflected probe beam 



52 induced by the pump beam. Information such 
as ion dopant concentrations or the effect of etch- 
ing procedures can be obtained. The equipment 
illustrated in Figure 2 could also detect thermal 
5 characteristics, using a beam deflection technique 
described in U.S. Patent No. 4,521,118. The latter 
technique is particularly useful in non-semiconduc- 
tor samples. These results are then stored in the 
processor at step 114. 

w The program will then determine whether there 

are any other areas to be tested in step 116. If all 
areas have been tested, the sequence will termi- 
nate at step 1 1 8. The tested wafer will be removed 
from the apparatus and a new wafer can then be 

15 loaded in its place. If, however, additional points 
are to be tested, the stage is moved to the next 
general location (such as 16b) as shown in step 
120. The scanning procedure 104 can then begin 
again. This procedure is repeated until all five 

20 areas are located and tested. 

This procedure can also be designed to com- 
plete the scan of the entire wafer before testing 
begins. In this manner, the best candidates for 
measurement sites can be identified prior to test- 

25 ing. When the stage is returned to the selected test 
site, a second, confirming search can be made to 
eliminate any accuracy problems, such as those 
induced by backlash, inherent in the mechanical 
movement of the stage system. 

30 As mentioned above, both of the laser beams 

are used as a search beam. In the case of a 
semiconductor wafer masked with a photoresist 
material, it has been found that using both laser 
beams is advantageous. More specifically, at any 

35 given wavelength, the reflectivity measured in a 
masked region can be close to that of an un- 
masked region. Where the reflectivity is similar, 
ambiguities can arise in identifying areas of inter- 
est. This ambiguity can be minimized when two 

40 quite different wavelengths are used, such as those 
from argon ion and helium neon lasers, since the 
optical characteristics of the photoresist material 
are very different at these two wavelengths. 

In general, the greater the number of indepen- 

45 dent reflectivity measurements that are made at 
different wavelengths, the easier it becomes to 
specifically define the test conditions. Therefore, in 
practice, it is beneficial to scan and search with 
both the pump and probe beams and utilize what- 

50 ever additional information is available to aid in 
identifying the areas of interest. It should also be 
understood that if the search beam is not gen- 
erated from lasers already existing in the test hard- 
ware, then a wavelength should be selected for the 

55 search beam that provides the least ambiguous 
information for a given workpiece. 

In summary, there has been provided a new 
and improved method and apparatus for identifying 
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areas of interest on a workpiece which have an 
optical reflectivity different from all other areas on 
the workpiece. The method includes scanning the 
surface of the workpiece with a search beam. The 
reflected power of the search beam is a function of s 
the optical reflectivity of the surface of the sample 
and is measured and processed to identify the 
location of the areas of interest on the sample. 
These areas of interest can then be tested. In the 
preferred embodiment, the areas of interest are the 10 
unmasked areas on a semiconductor wafer which 
are then evaluated to determine ion dopant con- 
centrations or the effects of various processing 
steps such as etching. 

While the subject invention has been described rs 
with reference to a preferred embodiment, other 
changes and variations could be made by one 
skilled in the art, without varying from the scope 
and spirit of the subject invention as defined by the 
appended claims. 20 

Claims 



1. A method of testing an area of interest on a 
workpiece (10) where the area of interest has 
an optical reflectivity different from all other 
areas on the workpiece (10) and where the 
location of the area of interest is unknown, said 
method comprising: 

scanning (22) the surface of the workpiece 
(10) simultaneously with a pair of beams 
(26,52) in a manner such that said beams 
(26,52) are reflected, with each beam (26,52) 
having a different wavelength; characterised by 

measuring (72,64,30) the power of each of 
the reflected beams as they are scanned; 

processing (30) the measured power of the 
reflected beams to identify the location of the 
area of interest; and 



the location of the areas of interest are un- 
known, said apparatus comprising: 

means (24) for generating a first beam (26) 
of radiation, said first beam (26) having a first 
wavelength; 

means (50) for generating a second beam 
(52) of radiation, said second beam (52) having 
a second wavelength different from said first 
wavelength; and 

means (22) for scanning said beams 
(26,52) simultaneously over the surface of the 
workpiece such that they are reflected; charac- 
terised by 

means (64,72) for measuring the power of 
both of the reflected beams; 

processor means (30) for identifying an 
area of interest on the workpiece (10) based on 
the measured power of the reflected beams; 
and 

means (28,30,64) for testing the workpiece 
(10) at the identified area of interest. 

5. An apparatus according to claim 4, charac- 
terised in that said means for testing includes 

25 means (64) for measuring the power of one 

(52) of said beams. 

6. An apparatus according to claim 4, charac- 
terised in that said processor means (30) 

30 stores data representative of the optical re- 

flectivity of the surface of the workpiece (10). 

7. An apparatus according to claim 4, charac- 
terised in that said processor means (30) 

35 stores the locations of areas of interest that 

have been identified and selects certain of said 
identified areas for subsequent testing. 

Patentanspruche 

1. Verfahren zum Testen eines interessierenden 
Gebiets oder einer Flache auf einem Werk- 
stUck (10), wobei das interessierende Gebiet 
ein optisches ReflexionsvermSgen 

(Reflektivitat) besitzt, die sich von alien ande- 
ren Gebieten auf dem Werkstiick (10) unter- 
scheidet und wobei der Ort (Lage) des interes- 
sierenden Gebiets unbekannt ist und, wobei 
das Verfahren folgendes vorsieht: 
Scannen oder Abtasten (22) der Oberfiache 
des Werkstucks (10), und zwar simultan mit 
einem Paar von Strahlen (26, 52) derart, dafl 
die Strahlen (26, 52) reflektiert werden, wobei 
jeder Strahl (26, 52) eine unterschiedliche Wel- 
lenlange besitzt; 
gekennzeichnet durch: 

Messen (72, 64, 30) der Leistung jedes der 
reflektierten Strahlen, wahrend sie gescannt 



testing (28,30,64) the identified area of in- 40 
terest. 

2. A method according to claim 1, characterised 
in that at least one dimension of the area of 
interest to be tested must fall within a set 45 
parameter and further including the step of 
determining said dimension of the area of in- 
terest as the beams (26,52) are scanned over 
the workpiece (10). 

50 

3. A method according to claim 1, characterised 
by the step of storing (30) the locations of the 
identified areas of interest. 

4. An apparatus for testing areas of interest on a 55 
workpiece (10) where the areas of interest 
have an optical reflectivity different from all 
other areas on the workpiece (10) and where 
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werden; 

Verarbeiten (30) der gemessenen Leistung der 
reflektierten Strahlen, um den Ort des interes- 
sierenden Gebiets zu identifizieren; und 
Testen (28, 30, 64) des identifizierten interes- 
sierenden Gebiets. 

2. Verfahren nach Anspruch 1 dadurch gekenn- 
zeichnet, daB mindestens eine Abmessung 
(Dimension) des zu testenden interessierenden 
Gebiets innerhalb eines eingestellten Parame- 
ters liegen muB und weiterhin gekennzeichnet 
durch den Schritt des Feststellens der Abmes- 
sung des interessierenden Gebiets, wahrend 
die Strahlen (26, 52) uber das Werkstuck (10) 
gescannt werden. 

3. Verfahren nach Anspruch 1, gekennzeichnet 
durch den Schritt des Speicherns (30) der Orte 
Oder Stellen der identifizierten interessierenden 
Gebiete. 

4. Vorrichtung zum Testen von interessierenden 
Gebieten Oder Flachen auf einem Werkstuck 
(10), die ein optisches ReflexionsvermGgen be- 
sitzen, das unterschiedlich ist zu alien anderen 
Gebieten auf dem WerkstUck (10) und wobei 
die Lage (Ort) der interessierenden Gebiete 
unbekannt ist, wobei die Vorrichtung folgendes 
aufweist: 

Mittel (24) zum Erzeugen eines ersten Strahls 
(26) einer Strahlung, der eine erste Wellenlan- 
ge besitzt; 

Mittel (50) zum Erzeugen eines zweiten Strahls 
(52) einer Strahlung, der eine zweite Wellen- 
lange besitzt, die unterschiedlich ist von der 
ersten Wellenlange; und 
Mittel (22) zum Abtasten oder Scannen der 
Strahlen (26, 52) simultan uber die Oberfiache 
des Werkstucks derart daB sie reflektiert wer- 
den; 

gekennzeichnet durch: 

Mittel (64, 72) zum Messen der Leistung der 
beiden reflektierten Strahlen; 
Verarbeitungsmittel (30) zum Identifizieren ei- 
nes interessierenden Gebiets auf dem Werk- 
stuck (10), und 

zwar basierend auf der gemessenen Leistung 

der reflektierten Strahlen; und 

Mittel (28, 30, 64) zum Testen des Werkstucks 

(10) an dem identifizierten interessierenden 

Gebiet. 

5. Vorrichtung nach Anspruch 4, dadurch gekenn- 
zeichnet, daB die Mittel zum Testen Mittel (64) 
umfassen zum Messen der Leistung von ei- 
nem (52) der Strahlen. 



6. Vorrichtung nach Anspruch 4, dadurch gekenn- 
zeichnet, daB die Verarbeitungsmittel (30) Da- 
ten speichern, die dem optischen Reflexions- 
vermogen der Oberfiache auf dem Werkstuck 

5 (10) entsprechen. 

7. Vorrichtung nach Anspruch 4, dadurch gekenn- 
zeichnet, daB die Verarbeitungsmittel (30) die 
Orte der interessierenden Gebiete, die identifi- 

10 ziert wurden, speichern und bestimmte der 

identifizierten Gebiete fur nachfolgendes Te- 
sten auswahlen. 

Revendications 

15 

1. Proc^de* de controle d'une zone d'inte>et sur 
une piece a usiner (10) ou la zone d'int^ret 
possede une reflectivity optique diffeVente de 
toutes les autres zones de la piece a usiner 

20 (10) et ou la position de la zone d'interdt est 

inconnue, ledit proc£de* comprenant le balaya- 
ge (22) de la surface de la piece a usiner (10) 
de facon simultane'e a I'aide d'une paire de 
faisceaux (26, 52) de telle fagon que lesdits 

25 faisceaux (26, 52) soient r6fl<3chis, chaque fais- 

ceau (26, 52) posse*dant une longueur d'onde 
diffeVente, 

procede caracteVise' par : 

- la mesure (72, 64, 30) de la puissance 
30 de chacun des faisceaux r6fl6chis pen- 
dant leur balayage; 

- le traitement (30) de la puissance mesu- 
r6e des faisceaux r^ftechis afin d'identi- 
fier la position de la zone d'inteVSt; et 

35 - le controle (28, 30, 64) de la zone d'inte- 

ret identifie'e. 

2. Procede seion la revendication 1, caracte'rise' 
en ce qu'au moins une dimension de la zone 

40 d'inteVet a controler doit entrer dans un para- 

metre etabli et comprenant, de plus, une etape 
de determination de ladite dimension de la 
zone d'interet pendant le balayage des fais- 
ceaux (26, 52) sur la piece a usiner (10). 

46 

3. Procede selon la revendication 1, caracte>ise* 
par une etape de stockage (30) des positions 
des zones d'inte>§t identifies. 

50 4. Dispositif pour le contr6le de zones d'inteVet 
sur une piece a usiner (10) ou les zones 
d'inteVet possedent une reVlectivite* optique dif- 
fe>ente de toutes les autres zones de la piece 
a usiner (10) et od la position des zones d'inte- 

55 ret est inconnue, ledit dispositif comprenant : 

- un moyen (24) pour la generation d'un 
premier faisceau (26) de rayonnement, 
ledit premier faisceau (26) possedant une 
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premiere longueur d'onde; 

- un moyen (50) pour la g^neVation d'un 
second faisceau (52) d'un rayonnement, 
ledit second faisceau (52) poss^dant une 
seconde longueur d'onde diffeVente de 5 
ladite premiere longueur d'onde; et 

- un moyen (22) pour le balayage desdits 
faisceaux (26, 52), de fagon simultan^e, 
sur la surface de la piece a usiner de 
telle facon qu'ils soient reVichis; 10 

dispositif caracteVise* par : 

- des moyens (64, 72) pour la mesure de 
la puissance de chacun des faisceaux 
reVichis; 

- un moyen de processeur (30) pour 15 
Identification d'une zone d'inteVet sur la 
piece a usiner (10) sur la base de la 
puissance mesur^e des faisceaux reVI<§- 
chis; et 

- des moyens (28, 30, 64) pour le controle 20 
de la piece a usiner (10) sur la zone 
d'inteVet identified. 

5. Dispositif selon la revendication 4, caracteVise* 

en ce que lesdits moyens de contr6le com- 25 
prennent un moyen (64) pour la mesure de la 
puissance de I'un (52) desdits faisceaux. 

6. Dispositif selon la revendication 4, caracteVise" 

en ce que ledit moyen de processeur (30) 30 
stocke des donn^es repr^sentant la reflectivity 
optique de la surface de la piece a usiner (10). 

7. Dispositif selon la revendication 4, caracteVise* 

en ce que ledit moyen de processeur (30) 35 
stocke les positions des zones d'interet qui ont 
6t6 identifies et choisit une certaine zone 
desdites zones identifies pour un contr6le 
suivant 
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